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MONKEY OMFOGENIC VIRUS, CAUSING THE DEVELOPMENT OF TUMORS IN MAN - ..

pollowing is the translation of an article by
" Vo de Parnes, Institute of Virology imeni L. i.
lvanovskogo, Ll UJ33h, kioscow, publiched in the .

Russian-language poriodiozl Vonrosy Virusologil
(rroblems ol Virology), sv §, 1063, SOges 33?-%49.
it was submitted on 27 Jul 1963, 7 ‘

in receat years a nuwuver of works have appearcd whicn heve
pointed cut that mony onkogonic virusos do nol pccsess a strict
cpocies specillcity and are capable of affecting animals of species |
wiich are vory romote in a phylogenotic respects The most striking
cxruple is tho viruc of Raus chicken sarcowa wiaich is capable of-
aliceting rot only fowl, but also mamrmals = white mice and cotton
rets, uamsters, rabuits, and guinea pigs /I, 5, 7-2/. The polyoma
viius affects 6 differeni species of mammals /53, 41/. 4Llso not
strictly specles specifle are the viruses of mouse leucvses -
urossa, uralfi, i'rend, ioloni, uazurenko, and Rausher /B, 20, 21,
27, 26, 36/. Tho SV4 monkey virus is capable of causing tumors
in heusters, rats, and ﬁastcmySQZS, 4, 13, 14, 17, 18, Qﬁ?- Just -
as the polyoma virus, when it is administered to the human organism
it cmuces the development of spocific antivodies /417, /24, 29, 42/,
The Gv¥4n virus preserves its viabillity in the human organism and ‘
is éiségafgad into the external environment with secretions and
cxereta /25, 28/. In a cell culture of man and in vitro the SV,
virus aisplays & cloarly oxpressed cytopathis effect /I5, 38/ an

is able to cause the transformation of cells /I3, 22, 31, 3B, 37/,

L. ':4“"?“3?\':'54« 545‘) .
" .The question of the capacity of anﬁbgenie viruses of animal
Jirigin to ceuse the developiment of tumors in man 45 exceedingly ime-
onrtany both in a thooretical and practical respect in connection
wivh e provlem ol the aﬁ%bgenicity of virus vasclnes.

liecently o new virus was isolated [rom monkeys (Yabu virus)e.
1t siutracted attention to itself beocause it possesses the capaclity
to cause tunors both in monkoys and in persons which are infected
with iive. This is the first virus of aniwal origin in respect to
vmich 1t has been proven that it ls capable of causing tuwors in man,

idistory of isolation of the virus. .In 1857 in Viegtern
.lslG', in Rigeria (Yaba) an "epidemic” of cutaneous tuwors vas
deov?-LeG in 2 colony of monkeys. At first the twaor wis revealcd
on t.. zcanout of an imported monkey. The monkeys imgorted into
¥sba wreroe ~ciatioc monkeys wacaca mulatta and they were kept in un
open cnclosure. Soon the same kind of tumors appearod on 20 iipor-
ted ~zian Khesus monkeys which were kept in an enclosure nelghboring
tie f{irst one, lNative Vest a~frican rnonleys in tiae same colony
remoined nealthy. Apart Lrom the Rhesus monkeys only one young
monkcy, & beboon, became ille. /127
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Tumors on the snout and body grew rapldly and oftcu reached

ssveral contlmeters in diameter. Subssquently they undarwent reveras

_dovelopment, A histological investigation showed that the tunors

lJave & mesenchymal origin. They consist of large pleomorpaio colls,
many of which contain lsrge eosinophilic dnclusion bodles in tho
oytoplasi. The presence of the inolusion bodios in tihe cells Oro=
voked the thought about the pomsibility of thoir viral nature.

The nature of distribution of the disease aumong the uonkeys sup=-
ported tils assumpiion.

For clearing up the question of the role of the virus in tha

. developmont of cutaneous tumors in monkeys samples of the tumors

were ssnt in a Irozen state to tho lstional institute Sfor sicdical
dnvestigutions in London. At the Andrews Laboratory it was proven
thet tunors could be caused by Iiltered material /2, 11, 30/

.

Tae virus which caused the development of the tumors was
attributed $o the group of variolous viruses. This is & large virus
which passes througn Gradocol mewbranes with a bore 3ize of Q.65 | X
When filtrates from the tumors were administered to Rhesus monkeys
tuaorous nodules apyeared on the animals. These, Just as with spon-
tancously omerging tumors, initially grew, reached maximum slzes,,
and then as a rule underwent reverse development, The tumors wecre.
transplanted from monkey to monkey by meens ol intramuscular and
subeutaneous injoctions. The nodules appeared in 5-20 days after
the injoction é

.

morpholopy of lesionse The growth of tumors emanated out of
histiocytes 2395. Usually aftexr the subcutaneous or intracutaneous
lajection of thoe virus the local effects were expressed insignifi-

cantly. A neutrophil reaction is observed only during tiae first day.

Uistiocytes wigrate to the site of administration of the virus. 1In
48 hours they are the predominent cell form herse Oy the third day
tie histiocytes begin to unidergo hoticeable changes - they incresse

in size and acquire & polygonal shepe., Tho cell nuclel exceed by

2-3 tlies their normal sizes, their contours bocome oval or curved,
and the chromatin is dense and irregulerly aistributed in the cell.
Thu cel) membrane is tuickened. There is a noticeable increase in

the number and size of nuclcoli. idany cells are found in a state of
witotic division, Wultiplying rapidly, they at irst give a neo=-
plastio nature to the formations., Already on the 4th or 5th day

the changed histiocytes form compact nodules 2-3 mn 1n dixmeter,

which palpate easily. Dburing microscoplc inveatigation of the nodules
5-4 mitoses are seen in a field of vision; there are no signs of
necrosis. The epidermis over the tumor is unchanged. 1n tho course
of the 2nd week in the suboutaneous cellular tissue and the gkin a
tumor with tiie cheracteristic strusturs is fomwsd. 1ts component
cells are clongated with spindle~-gshaped nuclei and relativuly barron
protoplasm. Thoy are disvosed in the tumom in parallel clusters
implantcd botweon the capillaries, but not lying parellel to them

2.
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a3 this takes placo in granulation tissue, The tissue of the tumor
acquires the appoarance of a woven trail. ©n the 9-13th day after
indoction, when tuc tumor is 5-10 mm in diamotes, such "woven trails™
are seen best of all., There are no nodules of a granulated nature
with nocrosis in the tumors /40/. The reticular network iz not
caangod significantly during growth of the tumor. In throe weoks
the prolifeoration activity of the c¢ells is reduced. ain the twnor
aleong wilth the spindlo-shaped ¢61ls in mitosis there appear lar.e
dugenerative nondividing cells with pyonotic nuclei. Reverse dovel-
o omeni of the tumors beging, Tias epldermis over the tumor is
ulccirous - and often bactorisl contamination is obssrved. Jowever,
resression of the tuwor can also tale place with unafrected & idermis
¥, 40/+ Depositiovn ol collagen during regression oi the twwuor
anus not take place and & scar is not formed., The twmors causcd. by
the Yaba virus nover hmve a fibrous nature and are diff'erent in this
respect froz viral fibroma of rabbite or Jeer. Repression of the
twior oroceeded without central necrocis, as a process of tumor
aisintegration. The latter is connected with the in vivo manifested
Cytopathic action of Yaba virus., Ilmmunological rcactions of the
crganism do not play a deciding role herc. Neutralizing and ocow-
Plement-rixing antibodies appear relatively rapidly in the serum
of monkeys which were infected with the Yaba virus. Their lovel is
Ligh during the growth phase of the tumor. Cell immunity also is
nos &n lmportant {motor in the regression of tho tumor. Plosmatic
cells and lympuocytes accurmlate on the periphery of the twaor and
rerain hers until the reverse development is sufficiently rar oJf
end the muss disintegration of twmorous cells is teking plucc.

#cllowing intravenous aduministrztion of the Yaba virus the
eutire body of the woultey is covered with nuamerous finc spots; iu
suuseausnt days the nuuber of losions decreases, but those that
reein goniinue to incresse in size. Tumorous nodes ere formed .
noi only in the subcutanecous cellular tissue, but alzo in the lungs,
hieart, end skeletal musculature, Goneralizsed hyperplasia of the
tissue of Lilé lywpic Lodes and spleen s noied. i% takes place vt
the (apense of growth of reticulo-endothelial elements. Tumorous
cells are not detected in the tissue of these organs,, Also thers
are Lone in the tiseue of the brain and thc salivary and s6 glands.
in 211 cases the tuwors caused Ly the Yebe virug have the nature of
wostoisytomae Thc ruwersrs tumoruus 19d.o: Laeh develop in monkeys
rollrrang tae intrasunows administration of the virus ceanoi be
vigugd 235 actastasis. They do not have the properties of malignans
Nuu lasts Quid &re connected with the influence of Yszba virus on the
tistus and nol with the spreading of tuworcus cells /3C7. Following
adninistration to monkeys of the Yaba virus with & freynd supplement
the tuaoers may also develop in the liver, spleen, or kidneyrs.

< characteristic peculiarity of tumors czused by _the Yabu
virie is ithe presence of inclusions of two typos L2, 40/ winute
inclusions appear on the third dey. They arc densc ¢iroular, suaroly
cuvlinod, vasopnilic structurcs which are locatod near the nuclel,
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ipart of the cytoplasm, lorcing the nucleus to the side. Somewhat

Liaey bLuwocome ®11 tho wore oxpressed and ococupy & larjer

"2ater lurge inclusions sppear, They are baroly distinguishable
Arom tho oyboplasm and havo irregular oontours, Tihoy &re more ex-
- presaed in tumors which have undorgone reverse dovoclopment. The
fine iluolusions aro probably (urogatos of virus Dii,. .8ture
¥lrus particlus are not roveasled in them, On the cther aand, in
the lurgoe duclusions thore are many typleal virus nsarticles. Taey
also contaln amorphous material whioh represents cevllular doctritus.

in lator stages In tho cells of tumors vacuoles and nouiral
fat appear.

.sorpholopy of the virus, In size and form the virus is
glinllar to the variolar viruses. in thin secctions of cells wuich
aave been contaminated with the virus misses of oval or rouaded
particlos oan be seen under the electron microscope at low magnie-

£i.~%lon., They have a high ¢lectron density and are located in
the perinuclear zone.

At hlgh magnifloation it ic possible to sce that many parii-
olos lhave the form of small briocks in walch internal structures
stand out which differ in tholr density, On the uverage the dimen-
slons of the briocks are 200X280 mp /307,

farticles of Yaba virus undexgo the same stages ol devolop~
rent a&s virusos of variola group /50/. Dub there is no immunolog-
ioal alfinity betwoen thoem /30, 26/« The yaba virus has no other
comon traits with the variolsr viruses. MNecroses of virus-con-
taninated cells arc not characteristic and are observed only in
lute atages, LThe virus doos not have an affinity for squanmous
epithelium, does not grow on choriov-sllantoic membrane of fertilized

CgusS, does not causs lesions on the sikin of a rabbit, and does not
multiply in the organism of mlce.

mualiipiication of the virus in tissue culbures, In the first
experincnts on the cultivation of Yaba virus in a culture of uonkey
kiansy /307 certain features in the multiplication of the virus
w€oe revenled., These could be used to Judge its .cytopathic cffect,
whiion was nanlfested in an increase in the size of the cells and
iutensive granulation ol the protoplasm in the initial stages ol
cultivation of thc tumorous suspensions and in the [irst and cecond
passages in the same culture. in subsequent passages a change was
noted in the nature of ths cytopathic action of tne virus, wulti-
nuclaar cells with sharply vacuollzed protoplasm appeared in the
culiure, i'ollowing the administration of cultural materiul from

_the first ~ third passages to monkoys the development of tumors was

ouserved regularly. leterials from cultures of subsequent passages

were not active. Continuous ecuYtures of Yelbe virus could not

obtainod in monkey kidneys. /307 1iIn a HeLa culture and in a culture
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ol chicl fibroblasts the virus did not multiply /B30/. hocording
to more recent dats /I07 tho Yaba virus douvs not oause  oyto- - .
pathic offcet and doos not mulitiply in a nuweber of coll linea: :

Chrng line of cells of luwnon conjunctiva and liver, the gkin of

o awuan embryoc Gray, Uz end Dog oolls of human bone marroy of
scrman and Satalberg, ?ntastinal cells of a hwaau cmbryo denlay
and icla, wvnly in Lae Solk and Vard line of nmonlkoy heart cells
vas an insignilicant incroease in titer of the virus noted in o
nuabor of osses. It was dsterminoed by means of infection ol mone
%eys with successive dilutlions o cultural wmaterial, _A oytopathic
efrsct was not noted in a culture of monkoy ueart /10/e The
authors elso didn't nole & c¢ytopathic effect and multiplication

of the virus in primury culiures of monkoy kidney and mice
abryos /107,

. sxperiments on the infectlon of monkeys. OSince the virus
could not oe maintained in vitro & mebthod was devcloped for ti=-
. tration of the virus in Rhesus mopkeys., & teafold dilutlon of
] virus suspension from 107+ to 107° wan apnllied %o the shaved sur~
] Tace ol the gkin op the backy; 10 days after infection with cdllu-
tions of 1e~1; 1077, and 10'3 the Tirst tumnorous ncdules appeared.
On the 55th day they reached maximum dimensions and neorotic
changes appoared in them, By ghis timc tie first nodules appeared
from dilutions of 10-4 and 107°, and by the 70th day also from &
diluvZ n of 106, 1in the majority of tumors caused by the admin- .
istration of aigher concentrations of virus massive nocroses were
ovzegsved by thic tiisie. Un the B0th day in the majority of tumorous
nodes necrosss and hemorrhages were noted. The animals lost weight,
ate reerly, and generally wers in poor conditlion. Subsequently
they recovered, but in various sectors of the body seoondary turors
oiten agpearod. Jometimss Drom thres to fivo infectious cycles
wers owsorved. New lesions doveloped in remoie sectors of the body
8t a soximaisely the same time that complete resorpstion of the old :
! s Cus NOGES was noited, In other cuses aflter resorption of the ) £

twios immaniiy Gevelored in the monkoys; now fwwors no longer

a;enred /ig/s  in the exporiments of Grace and associates /197
.2 Jirst twrors anpeered on Riosus monkeys at the site ol adminis- {
trotion of the virus ep.roximately by the 7th day. They grew and :
roached maximen diswensions {4-6 om) in 1-2 months, and then the B
Te>id reverse Jevelopment of the tumors begen. 1n 23 wceks after H
lascetion neulralizing and complemsent Tixing antibodios were noted - i
in thae blood of the animals /T9/. ThLs monkeys usually becaws limane
F - to & suwsequoni adaninistration of the virus,

bt o

e R

S RN TR B mn:r'm it 1
u

Ll

N

.ttempts were mado to cause malignization of tumors in monkeys.
For this purposeé the skin of monkeys which had boen infected with ‘
the viras was asmoared daily with eerclnogens {(methyloholentirens o
1 dibeneuntaracenc} in various oconcentrations. Gontrol animals mere
treat.d only with solvents of carcinogens - acctons ol bengol.
in nonkeys walelh were trsated with carcinogens malignization of

tunors was not obgerved. 1n many c&ses regrossion of tumors bogon
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an then even earlier than in animals off the control yrecupe on
analo,ous resuls was obtainod durdng eloctrocrutery of the ceuntral
part ol the tumore This was carried out aftor 24 hours, Total
irrudlation of the monkoys (200 - 400 k) prior to iufectlion wiun
tho virus aad troatment of the animals witvh steroid hormonos did
not ghmggo tho pature of the process. On wonkoys which wora ine-
roctzd with the Yaba virus experimonts were set up ior testing =
nwaver of antitusoral preparations {6-iorcaptourine, 5-{luoro-
wraelil, 5-Lluciodeoxy wridine, S-mercaptouracil, aud others), The
Apupe wove adninistored daily to the andmnals suvcutaneously, intre-
Duritonnally, and intraveouously in various doses. The developmont
of tho tuvors was concidered in the test and control grours cof
ronkoys whioh had roceived simllar doses of viral suspension,
2NGLcu2 o nctlou Jor the drugs were the mininum doses ol virus
whish caused the dovelopment of tumors, rate of dovelopaent of the -
tuaors, tholr mAaxlmum dimensions, aud the time for the onget ol
regressione based on all theose ludices no significant differences
were notod Letween the control and test monksys /107,

Ligrunaty to the viruse \ith twaors causwd by the Woba virus .
tic Liters ol wintlbouies il the bLlood werc relatively liiglis .
correlation is uvbserved betwocn the titers of complenmont fixing
end newtralizning antlibodivs, Circulating antiviras antibodiss are
wifoctive iua respect to the preventiun of twiorous growth, but Go
ncy uave an offect on tuwors wliich are already cstoblisaed. -nlutls
vath ropldly proving tudors and high titers ol antibodlies are re=-
Sistrnt to the administration of a supplementary dose of viruse.
Tl ¢iszumstance that the rapld growth of twsors may take place
with Laigh bitors ol lauwworal antidbodlos indlcates that the autivodies
ey nod react with a virus wiideh is found within tho tuworous cells,
Together with Lnis they are capabls of inactivating neowly adminis-
teivd viruse. Tae thougint was,ocxprossed that in the vrganism ol an
anuwl an vquilibriun is established betwoen the a.aount ou virue
wmich. 18 libersted from tho dnuwaged cells and the circulating witi-
vodies [IQ7. somotimes the virus is prosexved in the cells, at
the sae time wien the titer of antibodies in the Llood is reduced
bvelow the level wiich prevonts the spreading of the virus -~ then
the infectiun ol new soctors of the animalls body talies »lace; onc
motre cycle of tho disease beginss. The connectinn of the cyclic
nature ol %the discase only with a disruption ol the Lalance between
the aniivodlies circulating in the blood and the auwount of virus
liberated Jrom the damaged cells hes not received conplote cuperi=-
2enta) confirmation, The administratlion of the virus to wmonlzye
et thc nmoment when altcr regrossion the titer ofl huwutial autivodics
Zu them was roduced to tur initlal level did not lcad to the wovel~
cowent of the disease fIO7, in enother exporiicnt the administre-
tlon ol 4 supplementary dose of Yaba virus tu monkeys with regrossive
twinre, bub net displeying antiovsdlss in vhs Vloud, oaussd tho
gevcleonaent of palpable tumors. The rapid lucrease of titers ol
antivodies in the blood wag noted in the animals, Theo tuiors rescned

8 size of 0.5 - 1 om in diameter /Z6/. A certair contradictory
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nature in the results of the immunological experliments mainly
indicates that other factors may interfere in the process (lfactors
of tissue resiastance, change in the state of the virus, etos).

& study of the ayramics of accumulation of antibodies in the blood
of anlanls which were infected with the virus showed that the
amcunt of antibodies in the blood increases rapidly and peaches

& uaxinum on ths 14-21st day. The antibodies remain at this

level until the twuor iz resorbed. Alter regression of the tumor
the titors of antibodies is reduced or antibodies cannot Le
detzctod 2t all; they disappear [rom the blood stream., The same
tekos place alter removal oi the tumor. The duration of lmunity
during infection wibtu Java virus is not great.

For clearing up the antigenic specificity of the Yebka virus
¢ross oxperiments wero set up with the vaccins virus and the virus
of monkcy pox /23, 32/, In wmonleys which were immunc to this
virus typlcal lesions developed following the administration of
Yaba virus to them. Synomolgus monkeys, which were rcsistant to
the agent of infectious pustular dermatitis ol monkeys (0rf-Iirus),
wore sensitive to the Yaba virus /26, 30/. '

opecles gpocilficity of the virus. For clearing up specles
speelflicaty vhe virus was administered to newborn and adult dogs,
cats, rabblits, guinea pigs, hamstors, rats (Wistar, fischer 344), -
and wmice (1Cii/iia, Cs7, C3lt). The waterial (nomogenates or
cell~lcss filirates of the tumor) was administered to the test
aniuels intravenously, subcutaneously, intraperitoneally, intra-
nasally, and in the brain, No characteristic lesions appeared
[TI67+ nly sometimos at the site of administration minute conden=-
sations were observed. These consisted of inflammatory elements.

Adninistration of virus [iltrates into the vitelline sac or
on the chorloallantoic membrane of developing chick embryos also
¢id not lcad to the multiplication of the virus. liaterial from
these opgs did not cause tuwors in monkeys /IO, 18, 30/,

. “ubcutanoous transplantation of cellular homogenates [Irom
twrors on llhesus monkeys to other specles of monkeys was successful
in 2 nunber ol casess. 4ll these specles of monkeys were then tested
for susceptibility to the administration of cell=less viral materizl.,
manuLs inflammatory nodules appearcd on monkeys of manyspecies, but
taey Gisapeared rapldly. The monkeys were admitted as susceptiblo
to the virus only in th. case that the lesions reached dimensions
of no less than C.5 ¢m 1a dlameter, had the characteristic histolog-
icel siructure, did not resorp in the course of no less than 3
weels, and during subinoculation with cellular homosonato caused
tae dovelopment of tumors in other monkeys. The virus caused
tumors (histiocytoma) in iacaca mulatta (Rhesus), ilacaca irus
(Cyanmolgus), and sacaca nemistrinus. In green marmosets
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{Cercopithccus anthiops} tumors dovelopel aftor a lengt' i latont
yeriod and roached maximum in 16-20 weesks aflter Infection. in

- BANY speoies of aflrican and South Amorican monkoys the virus did not
} osuse the dovelopmont of twaors.

spildemioclogy of tho diseasse. For studying the paths of
spronding ol the &Eaeaae monkeys which were infectod with the virus
were kept for 3 yoars 1n the aame installation with 200 hoalthy
noninioctcd munkeys, Contact outbreaks of infootion wore noi obe
gurvode in another cxperlment infected and control anim:ls wore
+1z20ed In the semo cvege. No illnoss was noted in the control
aniwsls /T0/. It oan be conjectured that the "outbreak" of the
disesgo which wag observed in 1957 in Yaba was connoctod with the
spreadlng of tho virus by en insect carrier,

infection in man., Dburing infection of monkeys with the virus
one of the workers accidently pricked his thumb with a needlo which
was contaminated with virus. 4t the slte ol the pricking an insig-
nilficant reddoning appeared; it thon pussed awsy., For 4 wonths
no signs of damage to the tissue wers notod, but thon on the finger
at the site ol the pricking a tumorous nodule appeared. 1t yrew
rapldly and s.on roached 2 om in diameter. Thse twaor was removed.
Hdictologlcally 1t was no differcnt than the tumors in wonkeys.
Growtn of complement fixing antibodies to the virus was noted in
the btlood. OUver a poriod of 2 years after removal of the nodule .

ne manifestations of the dlmsease were observod in thils worker
X0, 197,

: Cell-less {filirates from tumors of monkoys was administered
to 6 volunteers with incurable cancer. A4after $-7 days in all of

them palpable nodules developed which grew slcwly until they reachsd
2 ¢n in dlamweter, rrom this momecnt they bogan to resorb rapidly.
The histologlcal structure of the tumors from volunteerzs ropeatod
cxactly the structure of twucss in monkeys. PFroliferative reuctions
to the virus In man wore leads cxpresscd than in monkeys and resorp-
tion nroocodod rapidly. The virus was isolated emasily from the
tunors which developed in the volunteers and waa passaged serially,
ousyoneions and cell-=less [iltrates Irom tumorous nodules whica were
. rempved Jroit the voluanteers caused the characteristic twnors in

ovhor vcluntoers and in nonkeys, Titration of the virus confirmcd
that it multiplied in the organism of man. Complomont [ixing anti-
Lodlos were revonled in taec blood of volunteers,

in general the titers of antibodles in man wore lower than
in wakeys /257, but tho amount of virus administored was also

consicarably loss. .intibodles were revealed in volunteers in three
succassive intracutaunaocus pesssuss,;, Thess wers carrisd

H el bA‘.L
BIABELUCSS e JNCDS S CArTAS8QG Ouv odun

. i witii colleless filtrates and tumworocus suspensions. 8oL mateorial
E oo vaes toninistered to a volunteer in three sections of the arm,

8.




-

in all casos it was possiblo to isolated the virus irom them /267

Thus it was proven that monkey tumorous virus can multiply
and cause the growth of twiors in man,.

Tuc study of Yeba virus and the lesions caused oy it ovegan
recontly., ~Further study will bring new interssting éat“.

Litorature

1. altfstrem, ., Sorgman, Se, forshx, &e, 2t ale, Thosis of
Leports of L Sth woscow anticances Congross, woscnw, 1562, p €0.

2. uwirvur, Allison, ct sl., In tho beolz: Gentemporary
sruulems of Oneologr, ‘ngﬁh, 1952, Lo 4 (%1), p 42.

Ze Meychm, Ge Ley 1l. sSlzsoor. d;ol 1002, o 2, p &5,
Lo VOYCLUAN, \e dey Jr%gezEIna, Y0 Loy chr. Yirusol.,
1662, s 3, p 277, .

Se ik‘}‘ﬁiiﬂ?&, dle E‘IQ} 1‘31&.’ 1961; Ho 3’ P 317,

Ge biazurenlo, i« Py, Thosis of Reports of the 8th international
sinticencer Congress, snloscow, 1962, p 65,

7. orgunova, T. D., Kryukova, 1. N., Vopr. Virusol,,
1662, o 3, p 367,

be OSvet-idoldavekiy, Ya., Thesis of Reports of the.ota Inver’
national intloancer Congress, ioscow, 1862, p 60.

Se Q?Qﬁed&, De, &biéo’ P 6l. .

10 ~ 42, leproduced on following page.

Be
St AV&f"abge o

Fe

T

Tamcrs developed in various poriods -(10-17 days) in all the saators. SR




0. Ambrus J, Feltz E, Grace J. Jr. et al., Nal. Caacer Inat.,

Manograpt, IWN i0, p. 447.—11. Andrews C. H., Allison A, C., :\rms(ronz
J A. ¢t al. Acla Un. t. Caner., 1959, v. 135, P 100—12 Bearcroit W. Jami-
uon M F, Nalurc. 1058. v. 182, p. 19513, ‘Eddy B. E., Fed, Proc, 1902, v. 2L
p. 830.—14. K;dd‘! ~ Borman G, Grubbs G. V.rolovvy 1962, v. 17, p. 65.~
WEddyB. E, xrnbbsG YoungR D., Proc. Soc. e;.p Biol. (N. Y.), 1502, v, lll
718—XG Feilz E T. Proc. Am. Ass. Cancer Res,, 1901, v. 3, p. 224.—17. Ge
or . Kirschstein R, Virology. 1562, v. 18, 582.—18. Girardi A., SWCLtB
Slotnick V. et al. Proc. Soc. exp. Biol. (N. I; 1962, v, 109, p. 849.—19. Gra-
gc J.Jr, Mirand E, Mllllan S. ¢t al, Fed. Proc 1962, v, 21, p. 32~20, Gra!-
ii A, Acla Un. int. Cancr., 1961, v. 17, P 181.~21. Gross L Acla haemat, (Bascl).
1063, v. 29, p. 1.=—22. Koprowskx H Ponten J, Jensen F. ot al., J. coll, com
Pliysiol., 1962, v. 59, p. 28i—23. Von Ma"nu: P. Andersen E. K, Petersen
N B. ot al, Acta palh micrcblol, scand., 1939, v. 46, p. 156.—24. Magraih D., Rus
seli K, Tobin J. Brit. med. J. 196}, N 5247, p 231-"5 Melnick J. L., Stine
bauﬂhs Proc. Soc. exp. Biol. {N. Y) 1962, v. |09 p. 96526, MctzgarR Gra-
ec J. Sproul E., Ann. New York Acad. Sc.. 1962, v. 101, p- !92-—27 Mnrand E. A,
Grace J. T, Virology, 1962, v. 17, p, 364—28 Molonc J., Fed, P 1962, v, 21,
p 1920, Morris J. A.Johnson K M, Aulisio C. et nl Proc. So.. exp. Biol

Y) 1961, v. wa.r 56.—30. Niven J. S. F, ArmstrongJ Andrewes C. H
& al., J. Path. Boct, 1961, v. 8! p 1.~=31. PonténJ Ravdin R, Koprowski H.
Proc. Am. Ass. Cancer Res., 4Js 53. — 32, Prier J. E. Saucr R. M, Ann
\YAcad Scx.l!)GOvBSArta 51, — 33. RabsonA.b.BramganW J.
Legallais F. Y., Nature, 1960 v. l87 p. 42334, Rnbson A.S.0Conor G. T.
Kirschstein K. L. et al, J. nat. Cancer Inst, 1902, v, . 765.—35, Rabsor
A S, Malm arcu R. A, O'ConorG et al., lbnd p. 1123 . Rauscher I
ibid., p. 515.=37. Shein H. M, Enders J. Proc, nat. Acad. Sci. (Wash), lf)(»..
a B4.—38, fdem, Proc. Soc. exp, Biol (N. Y, 1932, v. 109, p. 495.—
E.E, Melzgar R. S, Grace J. T, Jr, Proc. Am. Ass, Cancer ch
3l63—40 Sproul E. Metzpgar R S, Grace J. Cancer Res., 1463,

a

nadl
. He

-

Stewar! S, E, Eddy B.E..ShntonM.F B xu.. Procccomgs
an Cancer Rescarch Conference. New York, 1959, v, 287~
Hilleman M. R. Proc. Soc. exp. Biol.«(N. Y.), 1960, v wo p. 420.

PR
akda




